The paper presents econometric analysis of relationship between foreign direct investment and international trade. Theory suggests that complementarity or substitutability between exports/imports and FDI depend on types of FDI and disaggregation level. Nevertheless, most empirical works find very seldom substitutability effects. The results of panel data estimation show substitutability between FDI and trade in petroleum exporters of ex-USSR and complementarity in the rest of the countries of the same region. Also found that such effects are repeated in five biggest petroleum exporters and other transition economies of Central and Eastern Europe.
INTRODUCTION
Since early 60-ies foreign direct investment has become one of the most important issues in financial globalisation process, growing at a pace far exceeding the volume of international trade. The overall level of FDI has risen particularly in North America and European Union. According to Alguacil, Orts (2001) , the increased liberalisation, brought about by reduced barriers to trade and investment within the economies of these regions has led to creation of new and bigger markets where multinational corporations may locate their production and distribution activities. Most of FDI could be traced to multinationals where this fact partially explains why much of the empirical literature focuses on identifying the factors behind the rise and expansion of MNCs (Hajos, 2002) .
This important growth of FDI has revived the question about the cost & benefits of MNCs. From the point of view of the recipient economy, apart from being a source of extra capital, FDI is desirable for stimulating technology transfer and fostering exchange of managerial know-how (Kokko, et al., 1996) . It is also expected to enhance productivity and output growth through an increased rivalry engendered in sectors where MNCs, with higher productivity, enter. (Markusen, Venables, 1999) . FDI then believed to improve efficiency and influence overall competition.
A central question concerning FDI and trade is whether it increases or decreases the volume of trade. One hypothesis is that FDI is a substitute for trade, that is when multinationals set up subsidiaries abroad to supply local markets, instead of exporting. An alternative hypothesis is that multinational corporations relocate different stages of production in different countries. FDI then promotes trade, especially trade in intermediate goods. The substitutability and complementarity of properties of FDI with respect to trade are therefore often associated with horizontal and vertical FDI. Horizontal FDI is investment abroad at the same level of production, whereas vertical FDI is an investment in different stages of production (Hajos, 2002) .
But, while there are theoretical arguments that support both complementarity and substitutability effects, empirical works on this question almost always show a net complementarity relationship between trade and FDI. For instance, de Mello and Fukusaku, (2000) , Brainard (1997) , Clausing (2000) , Blonigen (2001) , Head and Ries (2001) , Lipsey and Weiss (1981) uncover complementarity relationship while Brainard (1997) and Lin (1995) confirm substitution hypotheses. One might expect that the more disaggregated nature of the firm-level data would be more likely to yield net substitution, yet almost all of these studies find net complementarity as well.
The paper is organised as follows:
Introduction is followed by theoretical description of FDI-trade relationship. This part consists of theoretical reasons for complementarity and substitutability effects, evolution of HeckscherOhlin-Samuelson model and Mundell's contribution in 1957. Second part comprises empirical evidence on both effects indicating main authors and results of their analyses. Third part describes model, methodology and variables used in log-linear regressions followed by tables with empirical results and their description. Gravity approach towards Russian FDI and trade is also considered in this section. The paper ends with annexes and graphs on historical outlook on trends in FDI and international trade in the considered countries accompanied by statistical description of data.
THEORETICAL ISSUES
Traditionally, trade theories were developed in frameworks that assumed international immobility of production factors. The first one, originally developed by Ricardo in the early nineteenth century, explains international trade by the concept of comparative advantage. According to The Principles of Political Economy and Taxation (Ricardo, 1817) a country has a comparative advantage in producing a good if the opportunity cost of producing that good in terms of other goods is lower in that country than it is in other countries. This approach, in which international trade is solely due to international differences in productivity of labor, is known as Ricardian model.
For several years, international trade theory was dominated by Heckscher-Ohlin-Samuelson model, that considered that the basis for trade resided in the different relative factor endowment among countries. However, activities of multinational enterprises (MNEs) in the early 60-es particularly between developed economies could not be ignored by new trade models. The fact is that existing general equilibrium theories of international trade have been developed without explicit treatment of the multinational corporation. The discussion of foreign direct investments in Caves (1971) and the works that followed from it is an exception. Such partial equilibrium frameworks though were related to FDI only and leaved without attention central problem of trade theory, that is, explanation of trade patterns. In the 80-ies H-O-S framework began to be questioned as it could not explain the great volumes of trade of similar products among countries with similar endowments. Thus, the industrial organization approach to international trade also known as new trade theory began to incorporate models based on economies of scale, imperfect competition, barriers to trade and product differentiation. Then, models incorporating both trade and FDI have been acknowledged as horizontal and vertical where in the first type of such models FDI and trade proved to be substitutes while in the secondcomplementary. FDI and exports, for example, could be considered as alternative strategies to supply foreign market, where one consequently substitutes the other. There have been many attempts to combine both types of relationships, but such models, also known as knowledgecapital models (KCM), are analytically difficult.
There also exist another classification of FDI-trade models, that is supply-side and demand-side models. Lipsey and Weiss (1984) mention that some theoretical channels exist that influence positively the firms' foreign demand, and, in that way, allow for existence of a positive relationship between FDI and international trade, namely exports. Simple supply-side models would suggest that in the absence of decreasing returns to scale and barriers to market entry firms would choose to produce in a single low-cost location and serve final markets through trade rather than local production. More detailed description of above-mentioned models is below.
H-O-S framework & Mundell's approach
In conventional 2x-country trade models based on the Heckscher-Ohlin-Samuelson framework with perfectly competitive product markets and no transportation costs, the equalization of factor prices across countries can be brought about either through international trade or through the international mobility of factors of production. In the latter case factor mobility may substitute for trade if production functions are identical (Mundell, 1957) , but may expand trade if capital flows into foreign industries in which domestic investors are at competitive disadvantage (Kojima, 1957) . The result of commodity-price equalization even in the absence of international trade in goods goes in line with Stolper-Samuelson theorem, which demonstrates the tendency for factor-price equalization as a consequence of goods trade, even in the absence of international trade in factors. There is a whole set of theorems describing the relationship between the variables of H-O-S model. The Rybczynsky theorem connects output level with factor endowments, the Factor Price Equalization theorem connects factor prices with factor endowments, the Heckscher-Ohlin theorem connects trade with factor endowments. The Mundell's classical paper can be viewed in two different lights. On the one hand, by drawing attention to the substitutability between international trade and international factor mobility in the Heckscher-Ohlin model, it was a crucial step in the refinement of the factorendowments view of trade. On the other hand, as a positive theory of international capital mobility, it has many attractive features. For example, the levels of international trade and international capital movement are indeterminate (Neary, 1995) ; if barriers to international capital mobility between two free-trading economies are removed, no capital movements will take place; and if barriers to trade are imposed, then capital movements will occur to an extent sufficient to bring about complete specialization in either production or trade. The only way in which determinate levels of trade and capital flows can coexist in the H-O model is if one good is non-traded (Melvin, 1989) .
These deficiencies of the Mundell approach to modeling international factor mobility might be thought to matter relatively little, given the widespread impression that the H-O model mow plays a much less central role in international trade theory. However, that model has been used extensively in almost all the important recent developments in general equilibrium models of international trade (Neary, 1995) .
Internalisation & Eclectic Paradigm
Explanatory theories from the international business literature typically look at FDI and trade as alternative modes of entry to the foreign markets. Among the main FDI approaches, it is worth pointing out internalization theory and eclectic paradigm.
The internalization theory, developed by Buckley and Casson (1976) says that a firm will enter a foreign market through FDI when alternative entry modes, namely exports, incur higher transaction costs. According to Buckley and Casson, the origin of internalization theory goes back to Coase and his theory of the firm and to later contributions by Williamson. In the context of this theory, firms and markets are considered as alternative forms of organizing production since the intra-firm and market mechanisms exhibit, potentially, different efficiency levels in the execution of different transaction types. The firm's role is fundamental whenever the costs of using the market mechanism (transaction costs) were larger that the organization costs of the same activities inside the firm. In these conditions the firm will internalize those activities. More specifically, according to Buckley and Casson the MNE will internalize its activities in the foreign country through FDI if the internalization cost (communication costs, administration costs, etc.) is inferior to the cost associated with export or to other form of entry. Thus, internalization theory considers that FDI substitutes exports. Later on, Ethier (1986) incorporated the internalization decision into a general equilibrium trade model based on a specific factor endowments with differentiated manufacturing sector. Dunning (1979) extended internalization theory to OLI paradigm, also known as eclectic paradigm, to explain that MNE may choose FDI instead of exports when it possesses ownership advantages, when foreign market has location advantages, and when there is advantages of internalizing market access operations. The ownership advantages refer to the specific assets and qualifications of the firm: to compete with foreign firms in their own markets, MNEs should possess superior assets and qualifications that could have sufficiently high remunerations to compensate the high costs of serving these markets. The location advantages reflect the attractiveness of a specific country in terms of its market potential (size and growth) and investment risk. Measures of location advantages include similitude in culture, in market infrastructures and the availability of lower production costs. Finally, as mentioned above, the internalization advantages are concerned with the cost of FDI instead of export. In this case, FDI and trade can be substitutes as well as complementary depending on which of those advantages was determinant for the investment decision.
Horizontal Models
FDI substitutes trade when when the investment is horizontal, meaning that the MNE produces the same goods and services in different countries. This is the most common type of FDI and refers to bilateral investments between developed economies. Some trade models that include horizontal MNEs assume similarity between countries -in size, endowments and technologyplus economies of scale at the firm and plant levels. In these circumstances the models by Horstman and Markusen (1992) and Brainard (1993) show that the equilibrium depends on the trade-off between proximity to the market and the concentration of production facilities. In the other words, these models admit alternative solutions depending on the relative size of the firm's scale economies, transaction costs -including transport plus barriers to trade and investment -and plant scale economies.
In particular, given the technology characteristics (with the firm specific fixed costs and plant specific fixed costs) and Cournot-Nash behavior on the part of the firms, Horstman and Markusen identify the existence of three equilibriums types. First, an export duopoly constituted by national enterprises (NEs) with a single facility (the most familiar in the trade literature), that tends to appear when the plant specific costs are high relative to the firm specific costs and transport costs. Second, a multinational monopoly (MNE with two plants, one in each market), that tends to exist when firm specific costs and transport costs are increased to a point where the duopoly generated negative profits. Finally, a multinational duopoly constituted by two MNEs, both with two plants. This will be obtained by decreasing the plant specific costs in such a way that the multinational duopoly is lucrative and dominates the export duopoly. In this way, it is verified that the market structure is endogenously determined by technology. One implication from variants of this model is that as national income levels converge, (horizontal) foreign production may displace intra-industry trade (Markusen, Venables, 1996) , so that particular types of trade and investment may eventually be substitutes.
Brainard (1993) develops a two-sector, two-country model where firms in a differentiated products sector choose between exporting and FDI as alternative methods of foreign market penetration. This sector is characterized by increasing returns to scale at the firm level due to some specialized input (such as R&D), scale economies at the plant level, and transport costs increasing with distance. In a simple production process with two stages, Brainard's model also presents three possible equilibrium types. First, pure trade equilibrium, constituted by NEs, with a single plant located in the same market of its headquarters. In these case, there exists two-way balanced trade (intra-industry trade) in differentiated final goods (the volume of intraindustry trade is a decreasing function of the transport costs). Second, pure multinational equilibrium, constituted only by MNEs that carry out productive activities and sell abroad. In this equilibrium, the two-way trade in headquarter services substitutes completely the trade of goods in the differentiated sector. Finally, mixed equilibrium where MNEs coexist with NEs. In this equilibrium, two-way trade in final goods as well as in headquarters services occurs. The resulting type of equilibrium depends on the relative size of the transport costs and firmlevel scale economies relative to plant-level scale economies. From here, an equilibrium with MNEs is more likely the higher are scale economies at the firm level relative to those at the plant level, and the higher are transport costs relative to plant-level scale economies. Mixed equilibrium is maintainable for the intermediate interval of the parameters values.
A decade later, Markusen, Venables (1998) and Egger, Pfaffermayr (2002) researched the convergence hypothesis, i.e. starting with the assumption of asymmetry between countries they demonstrate that the convergence in terms of size, endowment and income increases the activities of MNEs. As multinational enterprises displace national ones, the volume of trade decreases, meaning that FDI substitutes trade.
Vertical Models
Later contributions showed that trade and foreign investment might be complements rather than substitutes. Empirical evidence contributes to this fact, finding very seldom substitution (see next chapter). For instance, once a certain threshold is reached, exports could result in FDI in the destination market, aimed to exploit certain advantages intrinsic to the host country as well as trying to satisfy in a better way the specific requirements of the market. Hence, FDI would be a mean of consolidating and enlarging exportation markets (Purvis, 1972) .
Complementarity is normally found when foreign investment is vertical, meaning that the MNE fragments/splits the production process across countries in order to reduce costs. In these types of models, as in the case of Helpman (1984) and Grossman, Helpman (1991) , the difference in relative factor endowments between countries play a determinant role in explaining both trade and FDI. They are particularly useful to explain FDI from developed into developing economies. One example of this is direct investment in order to exploit natural resources not available in the home country. These investments are more likely to create interindustry trade, by raising exports of capital equipment and factor services from the home country and exports of resource-based products from the host-economy. Such investments are likely to be particularly important in develop economies with high natural resources endowments such as Canada or Australia, as well as in many developing countries. Complementarity is still possible when countries have identical endowments, preferences and technology.
The Helpman (1984) and Helpman, Krugman (1985) model incorporates MNEs into a factor proportions trade model, where one sector is characterized by product differentiation and multiple-stage production. There are multi-plant economies of scale associated with firmspecific input which has a public good character, and production of the input is assumed to be relatively more capital-intensive than production of the final good. In this model multinationals arise only in the presence of sufficiently great factor endowment differences. When factor endowments are sufficiently similar that factor price equalization obtains in the trade equilibrium, there is no incentive for cross-border investment. When factor prices are not equalized under trade some of the firms in the differentiated sector locate production of the input in the relatively capital-abundant economy and final good production in the relatively labor-abundant economy, and export back to the relatively capital-abundant economy. Thus, this model explains cross-border investment as a response to factor price differentials, and it predicts that multinational activities will only arise in a single direction within an industry, in a single-plant firms. It effectively explains one-way direct investment flows between economies with strong factor proportions differences, but has little to say about two-way intra-industry investment flows between economies with similar factor proportions. Markusen (1984) developed a model based on the concept of multi-plant scale economies, where he additionally distinguishes firm/headquarter specific activities -R&D, marketing, distribution -from plant specific activities, that refer to the production process. One possible solution of the model is a multinational monopoly, in which headquarter activities concentrate at the home country and the production plant goes to the host country, originating bilateral trade -HQ services and final goods. In these cases, factor mobility leads to differences in factor proportions, which means an additional motives for trade in goods. Contrary to Helpman, Markusen assumes that countries have an identical factor endowment, in order to show clearly how the multi-plant economies of scale affect the production and trade pattern. Additionally, he considers that the firm-specific activities involve a centralization characteristic (apart from the public good nature) which gives vertical dimensions to MNE. MNEs tends to disperse the productive activities geographically and to centralize headquarter specific activities in a particular location. On the other hand, Markusen admits that a sector is subject to increasing returns, assuring that the monopolist maintains facilities in two countries (the firm becomes a horizontal MNE) instead of trying to supply the markets from the single facility. Markusen admits two equilibrium types. First, a duopoly between two NEs producing the good in each one of the two countries. In this situation, trade does not exist since the output, the good, and factor prices are the same in the two countries (due to the hypothesis of identical preferences, technology and factor endowment). Second, a multinational monopoly, with the production of the good being monopolized by a MNE, with two plants (one in the each two countries). If MNE considers that it is efficient to concentrate certain activities (HQ specific activities) in the domestic country, the two identical countries will specialize in different activities and will produce different groups of goods. In this case, MNE can lead to the creation of trade, i.e. the multinational activity can become a cause of trade. Therefore, assuming an exogenously specified market structure (multinationality is assumed), Markusen concludes, that Mundell's result of trade in goods and factors being substitutes would be a special case which is only true if trade is based on differences in relative factor proportions (i.e. for the Heckscher-Ohlin trade model).
Overall, the theory suggests that depending on circumstances FDI and trade may have complementary or substitution relationship. The evolution of thought on these relationships is presented in the Table 1 . 
Knowledge -Capital Models
KCMs are theoretical models combining both horizontal and vertical FDI. Hence, attempts that propose in integrated treatment of these two investment types only recently appeared, allowing that firms have an option of multiple plants or separate the HQ and a single plant geographically. These models have been designated knowledge capital models and they are based on three fundamental hypotheses. First, firm-specific (headquarter) activities, such as R&D can be geographically separate from production; second, headquarter activities are intensive in qualified work relative to production; third, headquarter activities have a public good characteristic, in the measure that they can be used simultaneously by several facilities.
The latter hypothesis creates scale economies at the firm level and creates reasons for horizontal FDI while the other create reasons for vertical FDI, locating the HQ activities where the qualified work is cheaper and production where the non-qualified work is cheaper. In these models, several combination of vertical MNEs, horizontal MNEs, and NEs can appear endogenously as a function of the parameters values (trade costs, differences between countries in factor endowments, investment barriers). Such is the case of the model by Markusen et al. (1996) , with an extensions in Markusen (1997) , Markusen (2000) and Carr et al. (2001) where he tests the model econometrically. 
CAUSALITY
The export-led growth (ELG) hypothesis postulates that exports is a main determinant of overall economic growth. There is quite a few arguments that can be used to provide a theoretical rationale for this hypothesis. The first of these is that export sector may generate positive externalities on non-export sectors through more efficient management styles and improved production techniques (Feder, 1982) The second argument is related to the fact that export expansion will increase productivity by offering greater economies of scale (Helpman, Krugman, 1985) Thirdly, exports are likely to alleviate foreign exchange constraints and can thereby provide greater access to international markets (Esfahani, 1991). The above arguments have recently been supplemented by the literature on endogenous growth theory which emphasizes that exports are likely to increase long-run growth by allowing a higher rate of technological innovation and dynamic learning from abroad (Cuadros, Orts, Aguacil, 2004) .
Nevertheless, the empirical support for this hypothesis is mixed. While most cross-section studies have found a positive association between exports and growth, a considerable number of studies, applying a range of time series methodologies, found mixed results either supporting or rejecting ELG hypothesis. Furthermore, in the last few decades FDI flows have been growing at a pace, far exceeding the volume of international trade. In this context, if international capital movements are significant, focusing only on trade as a proxy for growth and openness may be misleading (Goldberg, Klein, 1999) Another important issue that arises in FDI-trade relationship is their causality. The following scheme shortly presents the question of causality: either FDI promote exports and imports or trade, from its side, cause FDI.
Pic. 1
One of the most oftenly used statistical methods to figure out causality between two time series data is Granger Causality test. Given certain limitations it helps to identify if one time series, based on historical information of another, could better predict it, if not vice-versa. The table below presents several works on causality. Fontagne (1999) suggests the prevalence of eight possible causal effects:
1. Exports may cause outward FDI, with exports serving as the first stage at an internalization process. 2. Symmetrically, imports may cause inward FDI, with foreign firms establishing affiliates in the home market. 3. Imports may also cause outward FDI, as long as natural resources are imported. An alternative explanation is that declining competitiveness causes a relocation of domestic firms abroad when the national disadvantage becomes too large. Thus, imports cause FDI from a statistical point of view, but it is more likely that the lack of competitiveness cause imports and relocation. 4. Exports may cause inward FDI by foreign firms seeking to benefit from the externalization on which domestic firms base their competitiveness. 5. Outward FDI will cause imports in case backward vertical integration and/or relocation abroad of labour-intensive activities from a capital intensive country. 6. Inward FDI causes exports if foreign firms locate in the host economy to export back home or to provide a regional market.
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7. Outward FDI causes exports owing to enhanced competitiveness on foreign markets or reduced exports if the opposite allies. 8. Inward FDI causes imports owing to the enhanced competitiveness of foreign firms on the domestic market but may give rise to exports when the host country gains competitiveness.
EMPIRICAL WORKS
There does not appear to be any single conclusion regarding FDI-trade relationship. It turns out that results seems to be sensitive to the choice of explanatory variables, country and the time period of study. As for country scope, most of the empirical studies have been undertaken on MNEs originated from US, Japan and Sweden, for example, by Lipsey & Weiss (1981) , Head & Ries (2000) and by Swedenborg (1980 Swedenborg ( , 1982 Swedenborg ( , 1985 Swedenborg ( , 2001 respectively. Some other countries were also covered: Germany by Hufbauer et al. (1994) , Austria by Pfaffermayr (1994 Pfaffermayr ( , 1996 Nevertheless, one conclusion that is admitted by many researchers is that substitution can be observed more often with more aggregated level. It is also evident from the review of literature presented in this paper. Below are several empirical works at each level with a detailed description of some of them.
Macroeconomic Level
The principal difficulty of regression results on the country level is to distinguish between complementarity or substitution associated with FDI and those associated with general macroeconomic conditions. Using time-series analysis, Andersen & Hainaut (1998) find contrasted evidence for complementarity effects between exports and outward FDI flows: there is a complementarity for the United States, Japan and Germany but not for the United Kingdom for which no significant relationship was found. Pain & Wakelin (1998) Grubert & Mutti (1991) evaluated the relationship between FDI and international trade (exports and imports) using data from 1982 for 33 countries that have commercial relationship with the United States. In order to avoid endogeneity problems, the authors sustain that the relationships between FDI and trade is more correctly analyzed using exogenous indicators of the relative attractiveness of operations abroad, such as the average effective tax rate. In particular, if trade and FDI are complementary, then as the cost of operating in a certain country decreases (measured by the rates that firms pay in that country), the level of exports to that country will increase. The authors obtained results that support the complementarity in a bilateral perspective: the US seem to import more from the countries where FDI is more accentuated (countries with lower taxes); also, they export more to those countries. However, they consider that a more complete analysis of the relationship between FDI and trade requires a multilateral perspective and not just a bilateral one (as in the case of most empirical studies). In fact, according to this perspective, an appearance of complementarity can occur if the American exports to a certain foreign country increase when operations are established in that country. However, if these exports have been displaced from another foreign country, the total exports cannot increase (they may even decrease if exports to third countries decrease). In accordance with Grubert & Mutti, the separate analysis of local sales and sales to other countries indicates that the potential displacement of exports to third country markets may be significant.
Clausing (2000) examines the relationship based on two groups of panel data for the period 1977-1994. The first contains data relative to the operations of US MNEs in 29 host countries and data about their exports. The second includes data relative to operations in the US accompanied by affiliates of MNEs with headquarters in 29 countries and data on US. Clausing estimates specifications that relate to trade flows with variables that reflect the FDI and with typical variables, such as exchange rate, income of the countries involved in the exchange, distance between countries and trade barriers. As a measure of FDI Clausing uses the affiliates' net local sales, that is excludes the affiliates' sales to another countries, thus adopting a bilateral perspective, and also excludes imports from the parent firm. Results demonstrate that FDI positively influence trade. A strong complementarity exists between intra-firm trade and FDI (multinational activity may stimulate exports of parts or related products), and a weaker complementarity exists between inter-firm trade and FDI, since some exports may be displaced. This occurs also for the relationship between imports and FDI.
Industry Level
Lipsey & Weiss (1981) examine the relationship using cross-section data for 1970 relative to US exports by industry (and of 13 other exporters) for 44 destinations. The authors relate these exports with the characteristics of the destination countries (size, EEC membership, distance from US and from Germany) and with the production in those countries by affiliates of firms with headquarters in the US and in the other 13 countries. In 14 industries that represent most of the US productive investment abroad, Lipsey & Weiss find quite consistently that the level of activity of US manufacturing affiliates is positively related to US exports and, in less developed country markets, negatively related to exports by 13 other countries. The number of foreign-owned manufacturing affiliates is positively related to exports by foreign countries. As a result, the authors conclude that the activity of the foreign affiliates tends to promote the exports of the countries where the parent firm is located, existing therefore a complementarity relationship in a bilateral perspective. Simultaneously, the results obtained seem to indicate that production of the American firms affiliates substitutes the exports from the other 13 countries and production of the affiliates of MNEs headquartered in there 13 counties substitutes US exports. Hence, in a multilateral perspective, the relationship can be negative.
Pfaffermayr (1996) analyses the relationship using data relative to seven Austrian industries during the period 1980-1994 by means of value of FDI stock as a measure of multinational activity. The author argues that outward FDI and exports should be considered endogenous variables with common determinants, such as the intensity in capital, work, qualifications and R&D. Based on this endogenous framework, the methodology followed by the author consisted of the estimate of a simultaneous equations system, having found a significant and stable complementarity relationship between FDI and exports. An increase in FDI influences significantly (in a positive way) the exports while the positive impact of an increase of exports in FDI is confirmed for lower significance levels.
Brainard (1997) tests the relationship between FDI and trade on the cross-section data of 1989 relative to 63 industries and 27 countries. The author's analysis is confined to the US's bilateral relationships: outward FDI (sales of the foreign affiliates of MNEs headquartered in the US) and US exports and inward FDI (sales by US affiliates of MNEs headquartered in other countries) and US imports). Similarly to Brainard's previous studies, she uses instrumental variables in order to avoid the simultaneity problems between the affiliates' employment level and their net assets, and obtained results that point to the existence of a positive relationship between FDI and trade.
Firm Level
It is primarily at the firm level that relationships between trade and investment can be studied effectively. On the other hand, there are problems with data availability and the ability to cover all relevant aspects of this relationship. Most firm-level studies has been undertaken on US firms, due to the prevalence of better and more accessible data than can be found for other countries. However, there exist numerous studies on Swedish MNEs, thanks to the database set up by Industrial Institute for Economic and Social Science Research (Stockholm). Examining outward Swedish FDI, Swedenborg (1979 Swedenborg ( , 1982 found that the induced exports of intermediate goods or complementary supply of finished goods, outweighed the substitution effect of exports of finished goods. Braunerhjelm (1996) observed that Swedish engineering firms' foreign production capacity measured by the percentage of fixed assets abroad out of total assets has consistently negative impact on firms' exports across different model specifications. Egger (2001) in the case of intra-EU exports and outward FDI did not find statistical support for any relationship. Rikker & Brainard (1997) stress the vertical splitting up of processes that is associated with FDI: FDI does not displace output, but splits the production process world-wide and it complements trade in the intermediate products. Lipsey & Weiss (1984) tried to improve their previous study by disaggregating the data. They argue: by comparing US-owned production and trade across countries within industries we avoided some of the bias that might result from the operation of industry comparative advantages that promoted both direct investment and export. Using cross-section data for 1970 of individual firms, the authors related the exports of each firm for each one of the five areas (composed by developed countries) with the parent firm's characteristics (parent firm size measured by its sales in the US) and with the output of its foreign affiliates (affiliates' sales minus imports from the US) and with the size of the market included in each area (measured by the income of that area -GDP). The results obtained indicate the existence of complementarity between the affiliates' production and the parent firm's exports to the area in which the production take place: the larger the production of an American firm affiliate in a certain foreign area, the larger, in general, the parent firm's exports to this area. This relationship is further emphasized between the foreign production and the export of intermediate goods.
Head & Ries (2001) use a group of panel data containing 932 Japanese firms during 25-year period to investigate the effects of FDI on exports. The distinguish productive affiliates from distribution affiliates, thus increasing the chances of obtaining a negative effect of productive investment in exports. As an indicator of FDI, they use the number of investments in production and distribution, having lagged these variables a year in order to remove the influence of shocks that affect contemporaneously FDI and exports (this means that the FDI variables are predetermined relative to exports). The results obtained allowed them to conclude that the firms that increase their investments abroad also increase their exports, that is, in the full sample of firms, the authors find complementarity. However, the relationship varies across firms. In fact, for a group of firms that are not vertically integrated (that are unlikely to ship intermediates to overseas production affiliates) the foreign productive facilities seem to substitute their own exports. Thus, the authors conclude that a source of complementarity is the sales promotion of intermediate goods. Mucchielli et al. (2000) using data relative to 421 French firms for the year 1993 and using the number of workers of the affiliate as proxy/indicator of FDI, obtain results that support the existence of complementarity between global export and FDI (as well as between imports and FDI, though less significant). However, analyzing the volume of trade of French firms that invest abroad, either with their own affiliates (intra-firm trade) or with other firms of foreign countries (inter-firm trade), the conclusion points to a strong complementarity between FDI and intra-firm trade and a substitution between FDI and inter-firm trade (for export and for imports). In terms of global trade, since FDI seem to influence relatively more exports than imports, the trade balance of the French firms that invest abroad is globally positive.
Product-level
There are several advantages in the use of this disaggregation level. On the one hand, it permits that the complementarity effect resulting from vertical production relationships and the substitution effects of export by affiliates production be modelled and tested separately in the same equation. On the other hand, as it is centered on a single product, the demand complementarities between products are not disguised by the data.
Blonigen (2001) considers Japanese production in the US and export to this country of two types of products: automobile components (that have s strong vertical relationship with automobile production) and final consumption products, using data on employment levels as proxy for the affiliates' production from 1978 to 1991. As expected, the results found demonstrate a strong positive relationship between the Japanese production of automobiles in the US (the industry that uses these inputs) and the Japanese exports of automobile components to the US (vertical production relationships are associated with strong complementarity between exports and foreign production). In terms of the Japanese production of automobile components in the US, it was expected that Japanese exports of components decrease, the results obtained for ten specific components confirm the existence of high substitution effects (even without controlling for the potential increase in demand for these products due to the increase of the Japanese production of automobiles in the US). The analysis for eleven products of final consumption suggests equally the substitution of exports for local production for most of the products. Hence, product level data show a strong substitution effect, unlike previous studies at a more aggregated level. Following table indicates empirical works on the abovementioned levels and relationships. 
Dynamic Relationship
Helleiner and Lavergne (1980) observed that intra-firm trade is much more important in US trade with other countries than in other bilateral trade relations. The United States need not be representative of other countries, however. Furthermore, micro evidence suggests that the relationship varies over time (Fontagne, 1999) . Studying variation among US firms, Bergsten et al. (1978) found that an initial complementarity effect between investment abroad and exports is turned into a substituting impact as internalisation advances to a higher degree and, hence, operations in host countries become more competitive. Pearce (1982) further concluded that trade between affiliates in different host countries will gradually replace trade between the home country and affiliates, thus marginalizing the role and the development of the home base. As already mentioned above, Pain & Wakelin (1998) 
FDI Effects on Trade and Economy
Empirical studies on different aggregation level find an overwhelmingly positive association between foreign production and home country exports. Besides, FDI effects on the home and host markets go much further than the scope of the questions considered above. The table below presents synthesis of the most important issues. The results show difference in complementarity and substitution effects across various country groups. It turns out that countries exporting no energy resources show positive relationship between FDI and trade where export and import is respectively complementary to investment inflows and outflows. In oil & gas producing and exporting countries both effects take place. As shown in the table below, export is positively correlated with investment outflows, while import expresses net substitutability to FDI inflows in considered countries. Details of these relationships accompanied by descriptive statistics are presented below.
Methodology
Model used in the analysis aims to explain export and import by macroeconomic variables with an obvious simultaneous impact on trade and FDI: those are size of the market proxied by real GDP and exchange rate of countries' currencies to US $. Investment flows and stocks are lagged for 1 and 2 years in order to indicate timing effects.
Relationship issues could be tackled using different information on FDI: flows and stocks. Table 8 log X t | log M t = α t log GDP t + β t log ExRate t + γ t+n log inwFDI t+n + δ t+n log outFDI t+n + ξ t ,where (t = 1992…2004; n = 0,1,2) those are oil & gas exporters) FDI flows are sometimes better correlated to international trade due to high volatility of main economic indicators. Here, log-linear regression is applied to the panel data for different country groups estimated by random-effects OLS method. 
FDI-trade relationship in CEE & CIS (non-energy exporters)
Statistics on international trade and foreign investment presented in the According to WTO, trade volume in Central and Eastern Europe increased 4 times during last ten years. At the same time trade balance stayed always negative due to simultaneous growth of import and export. After a slight decrease in 1998-99, trade growth returned to positive and achieved its initial pace as of 1994 at 20% per year on average. In 2004 cumulative export and import in this group of countries equaled over $300 and $370 respectively at 30% AAGR. Export Import Foreign investment in CEE followed different way of development than international trade. Asian crisis almost has not influenced inward FDI to the region whereas outward FDI expressed negative growth of -5% in 1999. Despite the fact of being net FDI importers and overall decreasing investment growth, outward stocks continue to increase at 30% within last five years while inward FDI growth reached only 20% within the same period. International trade statistics in seven non-energy exporters of CIS and 13 CEE countries is very similar. Asian crisis though influenced more CIS and decreased its import and export growth to -10% and -20% respectively. Since 2000, trade in 7 non-energy exporters of CIS continues to increase at 20% per year on average, like in the case with CEE, and reached over $50 bln. in $50bln. and 35% AARG. Empirical tests of export as explained variable in the log-linear regression show positive and significant correlation of GDP in all the equation formulations and negative correlation of countries' exchange rates to US $, though with more than 10% significance level for CIS nonenergy exporters. Such results for both macro-economic indicators, influencing simultaneously trade and FDI correspond to the theory of international trade and investment. 
Other CIS CEE
As mentioned above, hypothesis of complementary relationship of trade and FDI turns out to be true. FDI stocks of both country groups are positively correlated to exports. Besides, it is worth mentioning that at least statistically in the CIS non-energy exporters, export response to investment changes seem to be more rapid than in CEE.
The fact that inward FDI increases export in both country groups (with 0.083 and 0.017 elasticities for CIS & CEE) explains strategies of foreign MNEs when investment in the country is made in order to penetrate to neighbour countries' markets by trade. In the case of 7 CIS non-energy exporters, FDI could be of Russian origin destined not only to acquire strategic assets at relatively low prices, but also with intention to supply Russian and EU markets. Vital examples of such transactions could be acquisitions of tubes production and petrochemical assets in Ukraine and Belarus.
Investment strategies by foreign MNEs in Central and Eastern Europe imply the same objectives. According to OECD, petrochemistry, metals and machinery are largest FDI host industries in manufacturing while financial intermediation, trade and transport are largest ones in services sector.
The activities of MNEs originating from CIS and CEE and positive correlation of outward FDI and export explain the fact that investment abroad aims to create input that will be involved in trade between host and home country.
As in the case with export, correlation of GDP and exchange rate to imports also proves theoretical assumptions. Market size implies larger imports and exports but local currency appreciation supposed to positively influence international trade. In this research, GDP is positive and significant, exchange rate is negative but less significant for the CIS non-energy exporters. 
Due to double complementarity relationships between inward/outward FDI and export, the explanations stated above could also be inversely applied to import except for X-outFDI in CEE group of countries. Such insignificance is explained by difference in nature of outward FDI across CEE countries. For example, Poland largely invest in foreign automotive industry, Czech Republic in petrochemicals while Hungary in food industry. Thus it is less evident that outward stock dynamics would be the same at the macro level as in the case with inward stock.
Moreover, for 3 biggest FDI hosts in CEE (Poland, Czech Republic and Hungary) inward FDI is distributed quite equally in each country across core manufacturing industries and services sector. Industrial distribution of inward investments is also available for Slovakia, where inflows in the same manufacturing industries as in Poland, Czech Republic and Hungary are relatively large, but over 80% of total FDI inflows are made in financial intermediation.
FDI-trade Relationship in CIS (oil & gas exporters) and World Biggest Oil & Gas Exporters
The initial hypothesis for oil & gas exporters is that investment-trade relationship is the same across the country groups. As indicated above, effects of complementarity and substitutability are repeated in oil & gas exporters in CIS (Russia, Kazakhstan, Turkmenistan, Azerbaijan and Uzbekistan) and five world biggest oil & gas exporters (Saudi Arabia, Iran, United Arab Emirates, Algeria and Venezuela). Moreover, beside hydrocarbons production (calculated in oil equivalent), other criteria considered are: market size and trade policy similar to those in CIS. Production of hydrocarbons is presented in the following table. 
Biggest Oil & Gas Producers and Exporters (2004)
Trade openness of energy exporting economies does not differ much from those in nonexporting ones (see Appendix 1). In terms of export/GDP ratio, Saudi Arabia and Algeria with their 0.42 and 0.37 ratios are not very far from Hungary's 0.56 and Czech's 0.55 within last 5 years. But FDI flows is less in energy exporters despite large market sizes as in Algeria or Venezuela. 
Source: Platts
Lowest Peaks
FDI stock dynamics in CIS is different than that in export and is not clearly dependent on the oil price. Inward stock growth at a rate of 50% per year was influenced by Russian crisis when it dropped to -2% in 1998. Later on it returned to its initial level being slightly reduced last years that resulted in $100 bln. in 2004.
Outward FDI in the region were less susceptible to Asian crisis and expressed higher growth than inward ones. Last five years resulted in roughly 50% average yearly stock thanks to international activities of Russian and Azerbaijani multinationals. As a result, the graph bellow depicts very well that CIS countries still stay net FDI importers. It is not new to contend that international trade dynamics of oil & gas exporting countries is highly dependent on oil price changes. Many gas sales take-or-pay contracts are indexed on oil prices and since the beginning of 90-ies spot prices at main gas trading hubs like NBP or Henry Hub are well correlated to oil prices. Closer look to trade dynamics in CIS energy exporters and world major ones, reveals visible and statistical similarity. Foreign investment inflows to major energy exporters is also susceptible to oil prices. Like in exports, there are two periods of lower spot oil price followed by FDI remittances from these countries. Four out of five countries in the group except Algeria experienced negative inflows in 1994. 2002, from its part, caused substantial remittances from Venezuela and Iran. 1999 lower peak of oil price resulted in FDI remittances from Iran and United Arab Emirates but it is less evident in the graph due to significant share of inflows to Venezuela and Saudi Arabia.
In fact, the age of FDI plays important role in two considered country groups. If lower oil price peaks ($14/bbl. in mid-February 1994 , $10/bbl. mid-December 1998 and $17/bbl. in midNovember 2001 decrease the pace of investment in ex-USSR, in major petroleum exporters such peaks urge foreign investors to take their money back. Such remittances are often accompanied by time lags of 6-12 months. One more fact that explains the difference between major energy exporters and CIS countries is that due to relatively recent phenomena of foreign investment in CIS, these countries are largely under-invested.
Inward FDI stock growth across 5 major energy exporters reached 13% within last 5 years overtaken by 16% of that in outward stocks. CIS oil & gas exporters experience FDI growth at least 2 times higher than in majors where outward stock showed over 50% AAGR since 2000, 20% higher than AAGR in outward stocks.
Another interesting fact to notice is that trade and FDI dynamics is similar across two groups of countries. Within the same time period, export and import dynamics express better correlation than investments. Inward FDI stock, from its part, seems more responsive to oil price changes than outward stock. In fact, petroleum products comprise lion's share of export in these countries and international activities are undertaken mostly by energy MNEs. In some countries like for ex. Turkmenistan or Iran, outward investments are made only by energy multinationals and often controlled by the state. Moreover, inward FDI and imports are less energy oriented and still represent substantial part of the total. Thus similarity is less evident than in the case of imports but general trend seems to be the same. Two previous sets of regressions for CEE and CIS non-energy exporters considered GDP and exchange rate influence on export and import. The same approach is applied here and obtained results are the same: positive correlation of GDP and negative of exchange rate also prove theoretical assumptions. Market size implies larger imports and exports but local currency appreciation supposed to positively influence international trade. Furthermore, GDP is positive and significant; exchange rate is negative but not significant for the CIS group. There are also limitations to this study. Due to the statistical discrepancies, capital flight could be registered as FDI outflows (for ex. in Azerbaijan). Another important issue is that Russian biggest MNE -Gazprom despite its large overseas activities and multiple JVs in almost each European country, does not disclose financial details on its foreign investment.
In the following regression, GDP is positively and exchange rate negatively correlated to imports that proves theoretical assumptions. Exchange rate though is less significant for the CIS oil & gas exporters. 
GDP
Explanation of negative relation of import and inward FDI for both country groups is two-fold. First, foreign investors choose strategic industries that they are interested to develop, the products of those initially were imported. In the petroleum exporters for example, tubes for pipeline construction that were originally imported, started to be produced in the home country and thus decreased imports. Abdel-Rahman, 2002 investigating FDI in Saudi Arabia, obtains the same negative correlation for FDI and imports. Such effect is known as foot on the door in the economic literature.
Secondly, not only market rules or current macroeconomic situation could influence FDI-trade relationship. Within the time period of 1992-2004 the governments of most considered countries applied import substitution model of international trade in order to support local production. In such partial autarky, import and FDI developed almost independently and while countries received foreign investment, import continued to decline what resulted in their negative relationship.
GRAVITY APPROACH
This chapter presents empirical analysis of FDI-trade relationship based on gravity specification of regression equation. The analysis considers Russian bilateral trade and investment flows with its main EU 15 partners: Germany, France, Finland, Netherlands, Austria, Italy, Spain and United Kingdom. Other important trade and investment partners such as Unites States, Japan or South Korea as well as Ukraine and Belarus are not considered because the flows are either unsubstantial or not existing. As for eight above-mentioned countries, bilateral trade and investment flows are available.
In the equation, Russian export to its main partners used as explained variable. Gravity specification is as follows:
It would be also interesting to consider bilateral trade and investment inflows before 1995. But due to unavailability of data the question requires further research and at the moment stays open. It is evident that Russian entry to the global economy and trade openness proceeds very rapidly. Export and import growth with its main partners representing about 30% of total trade surpassed 20% on average within last five years. Investment flows growth surpassed trade growth at 10% within the same period. Another positive fact that characterises Russian efforts towards globalisation is that export and outward FDI dynamics is superior to that in import and inward FDI. The policy of import substitution and local production promotion resulted in positive trade balance and net outward investment stock approaching to zero. According to RosStat, inward and outward FDI flows first reached the same level in 2000. UNCTAD in World Investment Report discloses information on FDI stocks and states that difference in inward and outward stock decreased to $0.7 bln. out of total $50 bln. OECD, from its part, log RusExp t = α t log ParGDP t + β t log RusGDP t + γ t log ExRate t + δ t log Dist t + ζ t+n log RusFlow t+n | ζ t+n log RusStock t+n + η t+n log FloRus t+n | η t+n log StoRus t+n + ξ t ,where (t = 1995…2004; n = 0,1,2) reported that Russian outward FDI stock to its eight major EU partners is superior to inward stock for all the counties beside Spain. Russian Outward FDI stock exceeded inward stock in 1996 for Finland and Germany, in 2003 for France and was always superior for the rest of the countries since the collapse of the USSR. Econometric analysis shows results close to those with FDI of oil & gas exporters. Within the gravity formulation, both GDPs of home and host countries positively influence countries' exports and are significant in all the equation specifications. Rouble/€ exchange rate turns out to positively influence exports as well, and is significant at a level of 1% in all the specifications. Distance plays important role in international trade (in our case, trade of goods) as transportation costs decrease. Results show negative significant correlation of distance variable to exports but at weaker significance level in some specifications.
Partners with
Both inward and outward FDI positively influence Russian export to its 8 major trade and investment partners in Europe. Certain specifications prove that fact using either FDI flows or stocks as explanatory variables. Correlation is better explained by FDI stocks due to the higher 
CONCLUSION
Undertaken research spills light on differences in investment and trade between oil & gas exporting countries and countries that do not possess hydrocarbon reserves. The comparison of four groups suggest that FDI and trade dynamics in CIS countries with no energy reserves is closer to the countries of CEE. At the same time, investment and trade dynamics in CIS countries that possess oil & gas reserves is closer to that of major world oil & gas producers and exporters.
The results of empirical analysis is two-fold. It is found that in CEE and non-energy producers and exporters of CIS, FDI increase trade volume. In both country groups inward FDI is positively correlated to export of the countries while outward FDI is positively correlated to import. One difference found is that in 5 considered CIS members both exports and imports are positively correlated to both inward and outward FDI. But in CEE, relation between outward FDI and export as well as between inward FDI and imports is positive but not statistically significant. Such effects are explained by difference in FDI distribution per industry in CEE.
In fact, FDI-trade relationship across oil & gas exporters of ex-USSR and major world petroleum exporters is similar across these country groups but contrast to non-energy endowed countries. Results end up in positive relation between outward FDI and export and negative between inward FDI and import. Such issues for both country groups explain external factors influencing macroeconomic performance of the countries when import substitution model of international trade takes place.
Second part of empirical research considers gravity specification of FDI-trade relationship equation. In this case Russian trade and investment with its major partners is analysed. Found that both inward and outward FDI are complementary to Russian export to its eight major EU partners. Import turns out to be not significant due to differences in FDI inflows across the industries. So, import is excluded from the results.
There are several limitations to this study. First, there are statistical discrepancies between Russian methodology and methodology of UNCTAD in measurement of trade and investment. Second, the biggest Russian multinational Gazprom providing substantial financial flows to EU, does not disclose details of its activities abroad. Third, investment outflows from untransparent petroleum exporters could be considered as capital flight. 
